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receptor- immunoglobulin fusion proteins 
AUTHOR (S) : Yim, Su-Bin; Chung, Yong-Hoon 

CORPORATE SOURCE: Department of Microbiology, College of Medicine, 

Hanyang University, Seoul, 133-791, S. Korea 

SOURCE: Journal of Microbiology and Biotechnology (2004), 

14(1), 81-89 
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AB Tumor necrosis factor-ct (TNF -a) and lymphotoxin-a 

(LT-a, TNF-p) can initiate and perpetuate human diseases such 
as multiple sclerosis (MS) , rheumatoid arthritis (RA) , and 
insulin -dependent diabetes mellitus (IDDM) . TNFs can be blocked by the 
use of soluble TNF receptors. However, since monomeric soluble receptors 
generally exhibit low affinity or function as agonists, the use of 
monomeric soluble receptors has been limited in the case of cytokines such as 
TNF-oc , TNF-p, interleukin (IL)-l, IL-4, IL-6, and IL-13, which 
have adapted to a multi -component receptor system. For these reasons, 
very high-affinity inhibitors were created for the purpose of a TNFs 
antagonist to bind the TNFR and trigger cellular signal by using the 
multi-step polymerase chain reaction method. First, recombinant simple 
TNFR- Ig fusion proteins were constructed from the cDNA sequences encoding 
the extracellular domain of the human p55 TNFR (CD120a) and the human p75 
TNFR (CD120b) , which were linked to hinge and constant regions of human IgGl 
heavy chain, resp. using complementary primers (CP) encoding the 
complementary sequences. Then, concatameric TNFR - I g fusion proteins were 
constructed using recombinant PCR and a complementary primer base of 
recombinant simple TNFR-Ig fusion proteins. For high level expression of 
recombinant fusion proteins, Chinese hamster ovary (CHO) cells were used 
with a retroviral expression system. The transfected cells produced the 
simple concatameric TNFR-lg fusion proteins 
capable of binding TNF and inactivating it. These 

soluble versions of simple concatameric TNFR-Ig fusion proteins gave rise to 
multiple forms such as simple dimers and concatameric homodimers . Simple 
TNFR-Ig fusion proteins were shown to have much more reduced TNF 
inhibitory activity than concatameric TNFR-Ig fusion proteins. 
Concatameric TNFR-Ig fusion proteins showed higher affinity than simple 
TNFR-Ig fusion proteins in a receptor inhibitor binding assay (RIBA) . 
Addnl . , concatameric TNFR-Ig fusion proteins were shown to have a 
progressive effect as a TNF inhibitor compared to the simple TNFR-Ig 
fusion proteins and conventional TNFR-Fc in cytotoxicity assays, and 
showed the same results for collagen induced arthritis (CIA) in mice in 
vivo. 
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AUTHOR: Van den Brande J.M.H.; Braat H. ; Van den Brink G.R.; 

Versteeg H.H.; Bauer C.A.; Hoedemaeker I.; Van Montfrans 
C; Hommes D.W. ; Peppelenbosch M.P.; Van Deventer S.J.H. 
Dr. J.M.H. Van den Brande, Lab. for Exp. Internal Medicine, 
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Background & Aims: Steroid-refractory Crohn's disease responds to therapy 
with the chimeric anti-tumor necrosis factor (TNP) -a 
antibody infliximab. Etanercept, a recombinant TNF receptor/ 
immunoglobulin G fusion protein, is highly 

effective in rheumatoid arthritis but not in Crohn's disease, 
infliximab and etanercept are TNF-oc-neutralizing drugs, we 
investigated the differences in TNF-ot-neutralizing 
capacity and human lymphocyte binding and apoptos is -inducing 
capacity of both molecules. Methods: We used a nuclear factor KB reporter 
assay and a cytotoxicity bioassay to study TNF -a 
neutralization by infliximab and etanercept. Lymphocyte binding 
and apoptos is -inducing capacity was investigated using 
fluorescence-activated cell sorter analysis, annexin V staining, and 
cleaved caspase-3 immunoblotting using mixed lymphocyte. . . (PBL) from 
healthy volunteers and lamina propria T cells from patients with Crohn's 
disease. Results: Both infliximab and etanercept neutralized TNF 
-a effectively. Infliximab bound to activated PBL and lamina propria 
T cells, whereas binding of etanercept was equal to a 
nonspecific control antibody. Infliximab but not etanercept induced 
peripheral and lamina propria lymphocyte apoptosis. . . Infliximab 
activated caspase 3 in a time-dependent manner, whereas etanercept did 
not. Conclusions: Although both infliximab and etanercept showed powerful 
TNF-ot neutralization, only infliximab was able to bind to 
PBL and lamina propria T cells and subsequently to induce apoptosis of 
activated lymphocytes. These data may provide a biological basis for the 
difference in efficacy of the 2 TNF-ot-neutralizing drugs.' 
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LANGUAGE : Engl i sh 

SUMMARY LANGUAGE: English 

AB diagnosis of rheumatoid arthritis and that patients should be 

offered the most effective treatment available. Etanercept is a soluble 
dimeric fusion protein comprising two copies of the 
extracellular ligand- binding domain of the human p75 receptor 
for turnout necrosis factor-a ( TNF. alpha.) linked to the 



constant portion of human immunoglobulin Gl . TNP 

a is thought to play an important role in the pathophysiology of 
rheumatoid arthritis; by binding the cytokine, etanercept blocks 
its biologic effects. In a 12-month double-blind, randomized study 
involving patients with early active rheumatoid arthritis, . 
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Cytokines such as interleukin-2 (IL-2) , gamma interferon (IFN-y) and 
alpha tumor necrosis factor (TOP -a) are important 

mediators in immune responses against tumors. However, their therapeutic 
efficacy and clinical utilities in treatment of human malignancies, 
achieved at the tumor sites without resorting to patient-specific therapy. 
With the advance in biotechnology, two structurally disparate domains of 
immunoglobulin and cytokine can be brought together into one 
fusion protein molecule by protein engineering 
These engineered antibody- cytokine fusion proteins 

combine ihe unique targeting ability of tumor- specific antibodies with the 
multifunctional activity of cytokines. In general, there are two commonly 
engineered fusion proteins, the F (ab ' ) 2/ cytokine 

expressed in mammalian cells and the single-cl ;ain FV/ cytokine expressed 
in Escherichia coli. Both the tumor-binding reactivity and the 
functional cytokine activity are maintained in most of fusion 
proteins. Therefore, these fusion proteins may 

be useful in targeting cytokine to tumors to stimulate immune destruction 
of tumors, while limiting severe toxic side-effects by the high dose of 
cytokine administration. Recent preclinical studies have shown that these 
fusion proteins are able to target cytokines to tumors 

expressing the tumor-associated antigen in vivo, and to inhibit both the 
primary and metastatic tumors in an immune competent animal model. 
Therefore, these recombinant fusion proteins may 

represent a new generation of novel immunotherapeutic reagents for the 
treatment of human malignant diseases. 
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Minimal tumor necrosis factor receptor binding 
protein: optimum biological activity of a truncated 
p55 soluble tumor necrosis factor receptor-IgG fusion 
protein 

Corcoran, Anne E. ; Scallon, Bernard J.; Trinh, Han; 
Chernajovsky, Yuti; Ghrayeb, John; Feldmann, Marc 
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AB The authors have previously demonstrated, using expressed deletion 

constructs, that the 4th membrane proximal cysteine-rich repeat of the p55 
TNF receptor (TNF-R) is not required for binding of tumor necrosis 
factor-cc (TNF) or lymphotoxin-a (LT; tumor necrosis 

factor-P) . The authors and others have also shown that the soluble p55 
TNF-R, rendered dimeric by fusion to an IgG backbone is extremely 
effective at neutralizing the harmful effects of TNF overprodn., such as 
in toxic shock. Here the authors address the question of how the TNF 
binding properties of the truncated TNF-R comprising the 3 distal 
cysteine-rich repeats (A4 TNF-R) , when fused with an IgG backbone, 
compare with those of the full length soluble receptor. The authors 
constructed several versions of the soluble A4 TNF-R, on a complete IgG 
heavy chain backbone and on an IgG lacking the CHI (first constant region) 
domain. The constructs were expressed with an Ig or native TNF receptor 
leader sequence and altered or native N terminal sequence, to compare 
efficiency of expression. When compared with a full length, soluble receptor 
Ig fusion protein, the affinity of all for 
TNF was identical, as were their activities in in vitro 
binding and cytotoxicity assays. In vivo studies showed that the 
A4 and wild type fusion proteins afforded equivalent protection against 
LPS-induced lethality. However, the A4 proteins exhibited a lower 
affinity for LT, and reduced activity in LT binding and cytotoxicity 
assays. Thus, the truncated TNF receptor IgG fusion protein is as 
effective at neutralizing TNF activity as the full length soluble receptor 
fusion protein. Its lower affinity for LT may make it a more selective 
agent in blocking the action of TNF, while causing less interference with 
the action of LT. Also its smaller size may make it a more useful 
therapeutic agent as it may be less immunogenic than the full length 
receptor. 
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The tumor necrosis factor (TNF) is now recognized as one of the 
most pleiotropic mediators of host defense, immune regulation, and 
inflammatory response. Due to its broad spectrum of effects, TNF 
has been implicated as a key mediator in the pathogenesis of acute and 
chronic inflammatory conditions. The inhibition of bioactive TNF 
could therefore provide a substantial therapeutic benefit. One approach to 
a potent TNF antagonist is to use recombinant protein 

technology in' the design of a molecule in which the heavy chain sequences 
of an immunoglobulin are fused with the ligand- binding 
region of the TNF receptor. This paper describes some aspects of 
the preclinical safety evaluation of the recombinant human TNF 
receptor- immunoglobulin fusion protein 

(TENEFUSE) . Specific emphasis was placed on transgenic and gene-deleted 
mice models as central sources of information in the safety evaluation of 
this TNF antagonist. 
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IT Immunoglobulins 

RL: BAC (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified) ; THU (Therapeutic use) ; BIOL (Biological study) ; USES 
(Uses) 

(constant domains, fusion products with TNF- 
binding proteins; chimeric TNF- 
binding protein for treatment of autoimmune disease) 
IT Immunoglobulins 

RL: BAC (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified) ; THU (Therapeutic use) ; BIOL (Biological study) ; USES 
(Uses) 

(A, constant domains, fusion products with TNF- 
binding proteins; chimeric TNF- 
binding protein for treatment of autoimmune disease) 
IT Immunoglobulins 

RL: BAC (Biological activity or effector, except adverse) ; BSU (Biological 
study, unclassified) ; THU (Therapeutic use) ; BIOL (Biological study) ; USES 
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(E, constant domains, fusion products with TNF- 
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binding protein for treatment of autoimmune disease) 
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(Uses) 

(G, constant domains, fusion products with TNF- 
binding proteins; chimeric TNF- 
binding protein for treatment of autoimmune disease) 
IT Immunoglobulins 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified) ; THU (Therapeutic use) ; BIOL (Biological study) ; USES 
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(M, constant domains, fusion products with TNF- 
binding proteins; chimeric TNF- 
binding protein for treatment of autoimmune disease) 
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AB OX40, a member of the tumor necrosis factor (TNF) receptor/nerve 

growth factor (NGF) receptor superfamily was first identified as a marker 
of activated rat CD4+ cells with the MRC. . . antibody (mAb) . A ligand 
for OX40 (called OX40 ligand or OX40L) has recently been identified and 
has sequence. similarity to TNF . Mouse 0X4 0L- 
immunoglobulin fusion protein (OX40L-Ig) binds 

to activated mouse CD4+ and CD8 + cells suggesting that OX40 could have a 

differential pattern of expression on. . . rule out the presence of an 

alternative receptor on CD8+ cells that also binds the OX40L. We have 

compared the binding of the MRC 0X4 0 mAb with that of OX4 0L-Ig 

to activated rat lymph node cells and show that both recognize the same 

protein, namely OX40 which is expressed on CD4 + and CD4+ 

CD8a+ cells, but not on CD4- CD8+ cells. We have raised a new mAb 

(MRC 0X86) using recombinant mouse 0X4 0 protein and show by 

two-color flow cytometry that mouse 0X4 0 is expressed on CD4 and CD8 

single-positive cells. In addition, the new MRC 0X86 mAb, unlike the MRC 

0X4 0 mAb, did not block binding of the 0X4 OL. We conclude that 

OX40 is differentially expressed on activated mouse and rat T cells and is 

the. ... 
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bodies. The scFv was refolded in a cystine/cysteine redox buffer 
and purified to homogeneity using anion exchange chromatography. The 
concentration-dependent binding isotherm of the S5 scFv was 
determined using both direct binding and competitive inhibition 
flow cytometry assays. S5 scFv effectively blocked F I TC- conjugated MAb S5 
binding to canine peripheral blood mononuclear cells (PBMC) , 
possessing a mean EC50 (15 nM) equivalent to Fab* fragments of parental 
S5 . . . the parent Mab, stimulating the activation of natural killer 
(NK) cell activity and the release of tumor necrosis factor alpha ( 
TNF-a) in canine PBMC. Like the parent antibody, scFv 
crossreacted with human CD44 as examined by direct binding to 
human PBMC in the flow cytometry assay as well as direct binding 
to human CD44 immunoglobulin fusion protein 

in an enzyme -linked immunosorbent assay (ELISA) . It was also able to 
induce TNF. alpha, release in human PBMC. These result support 
previous work suggesting that monovalent binding is sufficient 
to generate the in vitro biological activity of S5 (1) . The scFv S5 
antibody will thus serve as. 
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aim of this study was to compare the ability of both a 55- and 
75-kD soluble tumor necrosis factor receptor immunoglobulin G 
fusion protein (sTNFR-IgG) in protecting against death 
in a murine model of gram-negative sepsis. Pretreatment with 250 ng of 
the p75 construct delayed but did not avert death in this model, reducing 
peak bioactive TNF-a levels after infection from 76.4 ng 
ml-1 in control mice to 4.7 ng ml-1 in the treated group (p <0.05, 
two-sample t test) . However, these low levels of bioactive TNF 
-a persisted in the p75 fusion protein-treated 

animals compared with the controls and were sufficient to mediate delayed 
death. In contrast, pretreatment with 200 ^g of the p55 sTNFR-IgG gave 
excellent protection against death with complete neutralization of 
circulating TNF. Studies of the binding of TNF 
-a with the soluble TNFR fusion proteins showed 
that the p75 fusion construct exchanges bound TNF 
-a about 50-100-fold faster than the p55 fusion 
protein. Thus, although both fusion proteins 



in equilibrium bind TNP- a with high affinity, the 
TNF-a p55 fusion protein complex is 

kinetically more stable than the p75 fusion construct, which 
thus acts as a TNF carrier. The persistent release of 
TNP -a from the p75 fusion construct limits its 
therapeutic effect in this model of sepsis. 
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purpose of this study was to identify cell lines and tissues 
which express CD 6 ligand(s), determine the requirements for CD 6 
binding, and biochemically characterize the putative CD 6 
ligand(s) . Binding studies with a CD6 immunoglobulin 
fusion protein, CD6-Rg, allowed the identification of a 
number of human cell lines which express a CD 6 ligand(s) . The 
binding to these cell lines was trypsin sensitive, in part 
required divalent cations, was blocked by an anti-CD6 mAb, and could be 
downregulated by tumor necrosis factor a ( TNF.alpha.), 
interleukin-ip (IL-ip) and interferon-y (IFN-y) . 

Among the cell lines tested, the human breast carcinoma -derived cell line 
HBL-100 expressed the highest. 



COUNTRY : 
DOCUMENT TYPE: 
FILE SEGMENT: 

LANGUAGE : 
SUMMARY LANGUAGE 
AB 



=> log y 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 41.97 42.18 

DISCOUNT AMOUNTS (FOR QUALIFYING ACCOUNTS) SINCE FILE TOTAL 

ENTRY SESSION 

CA SUBSCRIBER PRICE -1.46 -1.46 



STN INTERNATIONAL LOGOFF AT 11:29:44 ON 28 MAR 2005 



Ref 

# 


Hits 


Search Query 


DBS 


Default Plurals 
Operator 


Time Stamp 






tnf $arhe fu$ion:$ajme : 
imrhuribg!db$8 ^^bihd$§ 


: : US-PGRUBj::: 

i USPAT;; •;• i; 
i EPO; JPO; 
: i DERWENT: !; 


:OR ONi;;!; 


- ■ : ■ *i Arte- /AO 7TO' if 1* v yf O ■ : 

.: 2005/03/28 11:43 


SI 


2 


5981701 .pn. 


1 IC Df^DI ID. 

Ub-rurUB, 
USPAT; 
EPO; JPO; 
DERWENT 


UK UN 








:"581l26l".pn;; | III 


II !ius#GPUB; 
!: iUSPAT; 
i EPO; JPO; 


OR > :.ON;i;iiii! 


2003/10/14 13:25 






























DERWENT: 






S3 


2 


5695953 .pn. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


AH AM 

OR ON 


TAA/1/AT/AO n.n 

2004/07/08 12:17 


: S4 


2 


5610279 .pn. 


; US-PGPUB; ; : 
USPAT; :: C : 

EPO; JPO;;; 
■ DERWENT 


OR ON . 


■ : ■ *Y A A/1 : /A7/rib :: i*)i > t7 : 

2004/07/08 12:17; 



Search History 3/28/05 11:58:47 AM Page 1 

C:\Documents and Settings\JMurphy3\My Documents\EAST\Workspaces\08444790.wsp 



